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Historical Introduction. 


The earliest record of a lung fluke in mammels wes published by 


Kerbert in 1878. Luring an autopsy held in the zoologicsel gardens et 


Rid arian, Holland September 1877 parasites were found in the lungs ofa 
tiger, and were sent by the director, Westerman, to Kerbert who determin-— 
ed the undescribed trematodes, and newed them Listomum Westermanii. Three 
years later Kerbert received specimens through Foleu from the lungs of a 
tiger that had died in the zoological gerdens at Hemburg, Cermany. Upon 
this materisl he completed an extensive rorpholosicel ‘study (Kerbert , 
1881). 

The first knowledge reserding 2 lung ‘fluke in man comes through 
Eaelz from Jepan. Faelz in 1878 noted the condition resulting ‘from the 
parasitic infection as distinct from tuberculosis with which it had been 
confused. He sent a considerable quantity of sputum to Leuckart ‘for in- 
vestigation, describing the ova contained therein gs psorosperrs. Fefore 
Baelz received Leuckart*s diagnosis, he himself had reached the conclus- 
ion that the supposedly psorosperms were really distomum'eggs. He report 
ed his findings to Manson who had made e similar observetion in Amoy, end 
shortly afterwards secured a single specimen in very poor condition which 
hed been found by Finger in the bronchus of 8 man fror Forwosa, where 
the infection was shown later to be widely prévelent. This ‘specimen wes 
‘sent to Cobbold, in London, who in 1880 is ‘seid to héve named it Listorur 
Ringeri. ‘Shortly after this Faelz secured specimens of the parasite in 
Japan, and géve according to Leuckart e brief ‘specific diegnosis of the 
new form. Eeelz sent meterial to Leuckert who in 1889 completed e study 
of the Asiatic lung fluke, and after comparing it with Kerbert~+s speci- 


mens of Listomum Westermanii, concluded thet these parasites were ident- 
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considers the minor differences unimportent, .@ conclusion which now ‘seers 


open to question. 

Since the first recognition of this perasite in Japan, Koreg, and 
Formosa, its occurrence in man in these countries has been reported very 
‘frequently. Musgréve in 1907 reported the lung fluke in séventeen human 
hosts from the Philippine Islands. Of these one was 2 Chinaman, two were 
Japanese, and the others were native Philipinos. 


The first record of the lung fluke in America was published by 


Ward (1893) who ‘found the parasite in 2 cet at Ann Arbor, Michigan. 


Kellicott (1894) and ward (1895) report ¢ single occurrence ine dog trom 
Columbus,OQhio, In1I890 Stiles and Hassell reported the lung fluke ‘from 
hogs killed at the Cincinnati ebattoizs. Very recently the parasite hes” 
been found #gain in cats, one in Minneegpolis, Minn. by Nickerson, ‘and 
by ‘four from Weuwatosa, Wisconsin by Hirsch. Null (1910) seys thet this 
remit. occurs in dogs and cats frow the Oriental auerters of fan 
Francisco, but gives no authority for the staterent. 

Until 1904 the! only hosts reported ‘trom ‘America were the dog, cat 
‘end hog; in thet year Mackenzie recorded the lung fluke ine Japenese 
‘fisherman along the Columbia Kiver. Fecently (1910) Null records another 
occurrence in a Korean from Seattle, ash. These hosts undoubtedly 


acquired the infection in their native countries. 
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Name of the Parasite, 


Originally the lung flukes from mammals were included under the 


genus Distoma. Fraun in 1899 proposed the generic name Peragonimus for 


this group of perasites. This nawe is now accepted. ‘At the time it was 
proposed ell the lung flukes were considered identical, end included 
Within the single species Paragonimus Yestermanii. Ward in 1902 pointed 
out the differences in weasurerents given for the ess of Paragoninus 
Westermanii by various investigators. "It is jetsienlt, he ‘states, te 
beliéve that all records can be correct as they stend, unless ‘some other 
species is concerned, Séveral years later, Werd (1908) agein réviened 
these records, and with regard not only to the ova but to the structural 
elements as well, expressed his conviction thet the ‘Americen ‘form which 
he described ebigieeliy and identified gs Peregonimus Westermanii is un- 
doubtedly a distinct though closely related species. Looss (1905) elso 
believed the identity of these lung tlukes improbeble, é€ven though con- 
plete evidence for this view had not been presented. 

The ‘specific name Paragonimus Westermenii was applied originelly 
to designate the lung fluke ‘found in the tiger. Ward in 1908 nawed the 
American lung fluke Paragonirus Kellicotti. After mentioning the similer 
ity in the various messurements of Jepenese materiel mede by different 
observers, he added that the Asiatic form may be efter elle distinct 
species from Kerbert~s tiger parasite with which the Japanese weasurerents 
do not agree. ard (1908) further stated that the ‘Asiatic lung fluke 
Will not need a new nane, but will probably go back properly to take one 
of the earlier names used by investigators of the human paresite in Japan 


Following this suggestion the Asiatic peresite which was named Listomum 
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Ringeri, Cobbold (1880) should now ke known gs Paragonimus Kingeri 


(Cobbola) . 

The present study of Paragonimus Kellicotti wes taken up with the 
purpose of inquiring into the morphology of the Awerican lung ‘fluke. 
This work was supplemented by such a corperison with Peresgonimus Nester- 
menii and Paragonimus kingeri es the availeble material of the latter two 
‘species permitted. Three co-type specimens of Paragonimus Xestermanii 
were obtained from Kerbert and ere in Professor Nerds collection. 
‘Several ‘specimens of Paragonimus Fingeri (10:78) are elso in this collect 
tion ‘from Uchida, Tokyo, Japan. These were very kindly placed at my 


disposal for study by Professor Ward, 
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Methods and Materiel. 

‘The matevial used in the study of Peragonimus Kellicotti was 
obtained elive ‘from infected hog lungs. The parasites were ‘fatigued by 
‘sheking in normal ‘saline ‘solution, and then killed by adding e saturated 
corrosive ‘sublimate ‘solution containing 1% ot gleciel acetic acid. The 
tissues were fixed by allowing the corrosive~acetic ‘solution to act ‘for 
‘séveral hours, after which the specimens were pessed through the various 
grades of alcohol up to 70%. Here they were transferred into a 70% elcoho 
ic ‘solution of iodine in order to remove the edi oaaire Subliana te. the 
excess of iodine being subseauently removed by washing in 70% elcohol. 
Such specimens as were used for sectioning were stained in toto ‘for about 
12 hours in ‘a 50% alcoholic solution of Ehrlich*s acid haematoxylin. The 
excess of the stain was removed by washing in 50% alcohol, efter which the 
material was passed through the various grades into ebsolute alcohol, sbout- 
5 hours being spent in each. At this point they were clesred in cedar oil 
and then infiltrated with paraffin. Two grades of paraffin were used in 
this process, and the time spent.in each was from 5 - 7 ‘hours. This rethe 
long period for infiltration seemed to be necessery for the best results. 
The ‘final imbedding was made in fresh herd pareffin. ‘All of the ‘sections 
were cut 15 microns in thickness. The megsurerents of the entire body 
were made under a'x8 dissecting lens. The other weagsurements were made 


using an ocular microweter on a compound microscope. 
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Description, 


Paragonimus Kellicotti has a somewhat elongated, elliptical ‘torz 
in dorsal aspect (Pl. fig.23). The dorsum is strongly arched, the highes 


point being somewhat anterior to the middle portion of the body, while the 


ventral surface is flattened. The anterior end rounds off gredually, but 
the posterior extremity is attenuated, end sharply curved. The renge in 
‘size of five parasites is given in comparison with Paregonimus hKingeri 


end Paragonimus Westermanii. 


Leng themm  Radtherm Thickness=nu 
Species Host Av. Max. Win. Av. Mex. Min. Av. Max. Min, 


Bemeriteetia Hoe 948 11.0 8.5 3.) 3.5 2,0 2.6 2.2 2.2 Hirech 
P.Westermanii Tiger 9.0 7.0 6.0, 4.0 4.0 2.0 Kerbert 

P.Ringeri Man 10.0 8.0 G20 520: Leuckart 
P. Fingeri Peneo ase is.0 7.1 5.0 7.5.5.0 2.7 4.0 2.5 Keveunede 


From these figures way be noticed that there is considerable 
Variation in the size of the different parasites. Teken in composite 
sketch, however, a description of the Americen torm emphasizes its very 
much elongated, relatively slender structure, which is in ‘striking contrasf 
with Leuckart+s Paregonimus kingeri, and Kerbert+s Paresonirmus Westermanii 
both of which are oval-shaped,. thicker, and broader pargsites. ‘Among the 
numerous ‘specimens of Paragonimus Kellicotti in Frofessor Ward+s collect- 
ion, there is one which exceeds the dimensions given above. This perticu- 
ee Adaninen is ‘such ‘a ‘striking exception as to justify considering it 
not representative of the group. The dimensions for this paregsite are 
8,7 wm in length, 6.3 mm in breadth, and 4.5mm in thickness. 

The oral ‘sucker is found at the enterior extremity (P1.%fig.23) 


directed towards the ventral surface at an angle of about 45°, while the 


acetabulum lies on the same surface in the median line slightly anterior 
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to the center of the body. In ten specimens these suckers éverage 
respectively 0.75 wm and 0.83mm in :diameter, The two suckers of Paragon- 
imus Westermanii ere of about equal ‘size, 0.78 mm in diaweter according 
to Kerbert,while those of Faragonimus hingeri ere unequal, and smaller, 
the oral ‘sucker being 0.53mm in diameter and the :ecetebulur 0.6 mm - at 
most 0.75 mm according to Leuckert. 

The genital pore in Paragonimus Kellicotti lies just behimd the 
ecetabulum, medial or a little to the right or the left. The position 
of the genital pore as given by Stiles Fer this speciee is the seme. 

The cuticula covering the entire body is relatively thick, end is 
ermed with ‘spines (Pl. fig.a5). The thickness of this structure, howéve 
Ys not uniform over the entire body. ‘Around the ‘suckers it may be 0.005nrm 
thick, while over the posterior extremity it may be 0.048 mm. There is 
often also e@ distinct difference in the appesrance of this leyer. Sometimes 
it seews perfectly homogeneous, but in other places it :eppears as if mede 
up of two distinct layers, an outer nore dense and less refractive, end an 
inner vertically striated rather clear, or highly refractive with numerous 
coarse granules. As might be expected, the cuticula shows no celluler 
‘structure, but is sharply rwarked trom the underlying muscles by e@ distinct 
‘basement membrane. 

The spines (Pl.IZ figs30-37) of Paragonimus Kellicotti which lie 
inovirregular circular rows over the body sre set firmly in the cuticula 
with their free ends directed posteriorly. They extend entirely through 
the cuticule, and sometires into the body musculature beneath. €tructural- 
ly, the spines are thin chisel~shaped scales, in general ‘several times as 


long as wide, The surface directed awey tron the body is slightly convex 


while that directed towards the body is correspondingly concave. The ‘free 
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end is rather deeply serrated into a number of ‘very sharp teeth. These 
certainly aid the perasite materially in effecting its movements, and in 
maintaining its position in the tissues of the host. The basal end of 

the spines is broader and thicker (0.005 = 0.010nm) then the tip, often 


eppesring cleft so as to show in cross~section groups of closely aggregat- 


| 
ed oval or irregulerly-shaped chitinous bodies. 
There is a distinct difference in the distribution and size of the 
‘spines (Pl.m ‘Rig.3/-37). The suckers ere entirely dévoid of these struct- 
ures, while the cuticule closely surrounding shows the transition ‘stages 
between the non—spined and the spined condition. This holds true especi- 
ally for the region surrounding the acetabulum. Here the body for 2 
‘small distance around the sucker may be entirely free from spines. When 
| they appear, they are few in nurber but very sherp and éven decidedly 
| hooked. Around the oral sucker the spines ere short with broed beses 
and sharp tips, @ condition which is soon repleced by the lerger spines 
With broad serrated tips. The spines ere set reletively thicker over the 
anterior half of the body than over the posterior. The cuticula on the 
dorsel surface just behind the orel ‘sucker, and on the ventral ‘surface 
between the suckers and just behind the acetabulum is especially well 
armed, The spines over the dorsal surface show little variation except 
in number and in length. On the ventral surface the greatest variation 
occurs sround the suckers. This divergence, however, is not one fron the 
characteristic type, but rather is a gradual diminution in ‘size. The 
‘spines on this surface of the body ere perhaps shorter and broader than 


over the dorsum. 
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Spine Measurements of Peregonimus Kellicotti. 


Ventral Sunriace. 


Length 0.010 mm 
Oral Sucker jes 0.005 mm 0.005 - 0.008 mm apart, 
. Tip 0.000 mr 
Length 0.04€ nv 
Petween Suckers Rase 0.012 mr 0.012 - 0.026 nm apart. 
Tip — 0.012 om 
sieves 0.010-0.0z0nn/ 
Acetabular region ys 0.005 or 0,020 mm — variable. 
_Tip — 0.000 mm f 
Length 0.0cl om ) 
Pbivecn Acet. and Post.( Base 0.013 - rm 0.026 mm apart. 
; Tip 0.008 nu } 
Length 0,029 om 
Between ‘Acet. :and Post.{Hase ».0°-0.02z2 om 0.012-0.026 mm apart. 
(Tip 0.021 rm J 
Length 0.026 wm 
Posterior Extremityrase 0.015 wm 0.026 - 0.047 wm apert. 
Tip 0.008 wr 


Lorsal Surface. 


Anterior Extremity Ease 0.010 wr 
Tip C.008 um 


Length 0.021 wm 
0.008 - 0.01Z mm apart. 


Fase 0.010 mm 0.01Z - 0.026 mm apart. 


Length 0.024 mm 
Anterior 4 


Tip 0.008 mr 


Middle Ease 0.010 on 


Tip 0.908 wm 


0.015 - 0.026 mm apart. 


Posterior \/4 Base | 0.010 wr 


*: 32096 mn 


fee 0.044 mn 


oo 0.040 mn 


. | ere 


reer — {limp 


f are t a ' 


‘ : L uf ee at Dae aaa te 


' 

| f ; i} 2 well he ") f 3 wd } ie y oll QA 

‘ 7 7 7 : < { 
Yew Pay 2 - 

|r tm i 
Z \ aon ti P : “i An a. 
oem 2 ee, Se rae, pone ved: 
: Py if ial ive rh x ¥ a i i H it 1h 7 F , 
; 2 i 5 De 
remmate! . f pm ar) 

ay ‘ 4 


ladies ps 


a lmast a 


hy 1 


igo ber 
ie of pees 


7 —¢ + Ops 


' | - ; { a7 GC 
> WROLE 


® ‘ ot HOlS: “o i f 
fe r, LJ es " i eae © ‘ : —: : 
( 0% lt ea x i 3 “P55 jie, .®, fo) - 


1 


i ’ i 
+ p a , U 
7 > trae seat ana tits Sars Sa 
i T = | ui + = ; " 
| ne 


TT = 


~19— 


; Length 0.06 mm ; 
Posterior Extremity { Base 0.010 wm (0.0h2-0.026 mm apart. 
( Tip 0.008 mm 


The dimensions of the spines of Peregoninus Westermanii gs given 
by Kerbert has elicited considerable comment, for he reports the largest 
spines 0.0/8 mm long by 0.002 mm broad et the base, and the others 0.010 


mm long. He describes the spines:gs lancet-shaped. Kerbert+s figure 


‘shows the aboral pole of the parasite, and the ‘surface fora short distanc¢ 
‘around the oral sucker entirely dévoid of spines. Upon re~examining the 
_co=type specimens of Paragonimus Westermanii in Professor Werd-s collect- 


‘ion these statements were not found to hold true. The spines are indeed 


lancet~shaped, but ere considerably longer than Kerbert~+s dimensions 
indicate. They are fully as long as those in the cuticula of Paragoninus 
Kellicotti being 0.047 - 0.049 mm long by 0.005- 0.010mm broad at the base 
In addition, spines cover the entire body, excepting the suckers gs ‘in 


Paragonimus Kellicotti. Leuckart gives the weasurenents for the longest 


‘spines of Paragonimus Fingeri as 0.0€ wm with 2 bese 0.014 mm broad. 


These dimensions approximate the condition revealed in Paregonirus 
Kellicotti. 

From the foregoing staterents it is evident that the ‘spinesof 
Peadeonitvs Westermanii depart radically ‘from those of Paragonimus Ringeri 


and Paregonimus Kellicotti. In the former ‘species they are lancet~sheped, 


‘but in the latter two they are broad and chisel-shaped. While this Isa 


‘very striking characteristic, the spine errengerent is éven more distinct- 


ive, The spines in Paragonimus Westermanii lie rather sparsely scattered 


‘in more o8 less incomplete circular rows (Pl.wt ‘figi2a). Their free ends 


extend very far beyond the cuticula, giving the parasite a thorny eppear— 


ance. The condition in Paragonirus Fingeri is different, Over certain 
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parts of the body, especially on the ventrel ‘surface behind the acetabulum 


the ‘spines are short with broad bases and tips, Here they sre set ‘very 


closely together, et times in almost continuous circulsr rows, Along the 


‘side of the body the spines are slender with sharp free ends, These 
differences in shape are very clear, but not nearly so ‘striking as is the 
‘spine arrengement (Plafig.27). In Paragonimus Westermanii the spines 
‘are sparsely scattered, and oCcur ‘singly. In Peregonimus Fingeri the 


‘Spines are characteristically arranged in groups, which occur very freauenf- 


ly and in certain parts of the body form almost continvuogs circuler rows. 


While the shape of the individual spines in Paregonimus Fingeri is subject 


to variation, in fact offering 2a transition ‘series between FParagoninus 


Westermanii and Parasgonimus Kellicotti, the group arrangement effords @ 


‘striking and constant differentiation (PL.IL tigsz7y. The ‘spines of 


Paregonimus Kellicotti are of one general type, chisel~shaped, with 
distinctly serrated or saw-toothed tree extremities, There is, to be 


sure, @ variation in their lengtn, but in general the characteristic 


‘features of this type of spine are retained throughout. The study of the 


‘spines of Paragonimus Kellicotti involved their examination over the 


entire body of the parasite, and in no place was there any marked diverg- 
ence, and no where did they-occur other than singly. While the ‘substance 
of the comparison was made upon material taken from the hog, further deta 


were obtained by examining a piece of the cuticule frow 2 parasite removed 


‘from the lungs ot a cat. The shape of these spines as well es their 


arrangement was the same (Pl.orfig.2o), the only difference noted was 
that they were somewhet longer (0.078 mm), and their free ends more ‘serret 
ed. The difference in the spines of the three species mey be briefly 


tabulated as follows:- 
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P,Westermanii P.Ringeri P.Kellicotti. 
Shape Lancet~shaped Chisel to Lancet Chisel~shaped 
Distrib. ‘Sparsely,sorewhat Circuler rows, Circular rows, 
irregularly, in groups singly. 


‘singly. 
The body musculature lying just beneath the cuticuls, consists 


essentially of two distinct layers, an outer circular éndian inner long- 


itudinal. The fibers of the circular layer are continuous in their 


passage eround the body, but this cannot be said of the longitudinal layer 


Beneath these leyers is a third oblique layer. The fibers of this pass 


diagonally around the body in two sets of parzllel bands that lie at right 


rangles to each other. The individual fibers are well developed, and ‘form 


a distinct lattice-like mesh. Another sroup of muscles héving largely a 


dorso-ventral direction passes through the body proper. These ere the 


parenchymatous muscles. ‘Their regular vertical distribution is somewhat 
disturbed by the internal organs. 


Peneath the inner oblique ruscle layer lie the ‘sub-cuticuler cells 


These ere relatively lerge with one or more nuclei, and ‘send long processes 


up through the muscle layers to the basement leyer of the cuticule. 

The opening leading fror the orel sucker into the pharynx is about 
0.050-0.075 me in diaweter. This becores somewhet larger towerd the outer 
margin of the sucker. In sectional view this opening eppears wedge-shaped 
It is continuous with a thin lamella which forms @-srall pocket, the 
pre-pharynx, and serves to unite the pharynx with the ‘sucker. (Pl. 2-tig2) 

The entrance into the pharynx is provided with ‘four lip~sheped 
protuberances which effectively close the canel during contréetion, The 


two which lie laterally are larger than those bounding the tube dorsally 


and ventrally, thus waking the entrance into the pharynx appesr ruch like 
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‘a vertical slit. The pharynx is spherical in ‘shape, sbout 0.4275 mm in 


diameter. Ets walls sre heavily musculetured, and the canel itself is 
limited to 8 merrow vertical slit. The inner lining of the pharynx 


consists of a thin layer of the cuticule 0.010-0.0Z0mm thick. Toward the 


union with the oesophagus the opening through the pherynx widens consider- 


‘ably. 
The oesophagus in nearly circuler in outline (Pl.7 ‘fig. / ), 


‘and about 0.21-0.255mm long. The anterior part of the elimentary canal 


¥s directed towards the dorsal wall, but not very acutely. With the 
junction of the oesophagus ends the pharynx this direction is continued, 


but slightly more abrupt. At first the oesophagus is ebout 0.080nm in 


diameter, but towards its branching this dimension decreases slightly 
and then increases again to 0.160 or even 0.175 on. The thickness of the 
wall varies in this short distance from ebout 0.0lzZnm near the pharynx to 


0.050mm somewhat neerer the bifurcation. This difference necessartly 


Causes the inner lumen to vary inversely. ‘Such reletions as héve been 
described are subject to veriations due to the contraction of these perts. 
Structurally the oesophegus is relatively simple, consisting of en inner 


homogeneous leyer, often thrown up in folds, end an outer well déveloped 


muscular layer. The latter is wade up essentielly of the inner circular 


‘fibers, while the outer longitudinal surrounds the wall in relatively heavy 


parallel bands. This portion of the alimentary canel is surrounded by 


well déveloped glandular cells whose ducts open into the oesophesus, in 


all probability furnishing a digestive secretion. (Fl.Z figs ) 


The two lateral branches of the oesophagus are 0.175-0.255 mm 
long, and are sharply differentiated from the intestinal ceeca by ‘several 
distinct characters, The intestinal caece imwedistely héve a diameter 


of 0.215 mm, whereas the oesophageal branches are only 0.050 mr in this 
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dimension. More generally speaking there is in this region a ‘sudden 
increase in the diameter of the caece of :ebout four or ‘five times that of 
the oesophegeal branches. In addition, the intestinal epithelium is 
characterized by tall columnar cells (Pl.2 fig.9 ) which contrasts 
strikingly with the non-cellular lining of the branches of the oesophagus, 


biter the bifurcation of the oesophegus into the #0 lateral 


a 


branches, these ascend rather rapidly toward the outer margins of the 
body, and come to lie close under the vitellaria, but not widely separeted 
from each other. This relation is apparent in as much as the body of 
Paragonimus Kellicotti is not broad, but attenuate. After its short trans- 
verse passage, each of the intestinal ceeca passes backward toward the 
posterior extremity of the body, where they end blindly, one on each side 
| and quite close together. The termination of each canel takes place at 
about the same level, although a slight verietion occurs, end sometimes thé 
One will end a little sooner than the other. In lateral view:the caeca 
show three large laops arching toward the dorsal surface, Fetween these, 
Secondary loops appear. The three principal loops, while at first directeq 
dorsally, ultimately curve with the body well, and when viewed from sbove 
| are turned toward the median line, At these points the intestinal caeca 
approach each other very closely, in fact the space between the most 
anteriorly located loops is very small.(Pl:Z  figs7z¥), With this relat- 
icn in mind it is evident that the digestive system is very extensive, 
and that each of the caeca if drawn'out straight would be nearly twice 
tne length of the entire body. There are also places where the intestine 
widens out considerably and shows distinct enlargements, In these pleces 
the diameter may become 0.€8mm, while toward the posterior extremity it | 
is 0.228mm. 


The anatomical relationship of the elimentary canal in Peragonimus 


————————— QQ 


, “e a ee coe pe ens in i 

& , yet -ette ats nnd jeisgeoge ch, 
j la a aes Pyare a9 u put odd Soy 

wibtemel otf ow ft gE ‘ion 


“alt er one ad 


akg a ty we ssw sadeay — 
bow fa a ohn J stiv ‘eae eRe wel nae at & 


1% ‘ i : . i it2 gees wa Va ue 


c ; F ' }, “ 
* ‘ an fi 2 i } iD 
rea i f vOR Pina ey oi SPPa 1 b on 
rie of 
' , f ~ ; ‘ el , 51 g : ay a“ 


a | Mah é ; an ] 4 $C aP  htgY ye 


2 MOM GOR Way BIRT TS Oe aed mee, agen 


OS ke ee ate ee pee |) oe) a eee 
> = x a Fi 4 


ar ‘are 4 a 5 
hun aT Eb ey i a of vee wt 4 gery § wows ip pres os 


ie peed A re Pita - hey ror oe, Pies “ys Siped. 


Onn, hve Goes mid inte nih meas 
phe ng. Sieh ot Rig ames pea eh od? pete 


reine at ek We Hb? Urs: vats odonall 


at mae (a Liew am, ‘ee being 


A 
i ' Oo a 
7 ie 
Mah ae 
? 
’ - | 
\ 
i 


-17— 
eats ieariis and Paragonimus Hingeri presents some characteristic differ- 
ences when compared with Paragonimus Kellicotti. In peti renteds Wester- 
manii the pharynx averages O.5 mm long by 0.2mm broad according to Kerberth 
It is then not a spherical structure as mey be inferred from these dimens— 
ions, and fpow Kerbert+-s figure. The pharynx of Paragonimus Fingeri 
according to Leuckart is sphericel 0.émm in diameter. The oesophagus 
(Kerbert) in Paragonimus Westermanii is also shorter, being 0.{!4mrr long 

as compared with P. Kingeri which is 0.zOmm long according to Leuckart. 
The relation of the intestinel caeca is a prominent difference. sanunet 
says for this condition in Paragonimus Westermenii thet the intestinal 


caeca after the bifurcation of the oesophegus pass posteriorly parallel 


with the surface of the body. They reach to the posterior extremity of 


the body, and then end blindly. He gives the length of the caeca et about 
aon, or approximetely the length of the entire body. Such a simple relat- 
ion does not exist in Peragonirus Kellicotti not in Paregonimus Fingeri. 
Leuckart shows both in his description and by his sketches that the intest 
inal caeca of Paragonimus Kingeri are complicated by a number of loops 

and turns just as they are in Paragonimus Kellicotti. But this point must 
be born in mind; nemely, that the letter parasite is attenuate and slender 
The itieakinal caeca in this form do not lie very widely separated from 
each other, and where the major loops arch over the body towerds the 


median dorsal line only a very small space intervenes. 


P,. Westermanii P,Ringeri P.Kellicotti 
Pharynx O.3mm x 0.5mm 0.3mm x 0.3mm 0.44mm x.0.44rm 
Qesophagus 0.!4mm long 0. 20mm long 0.21-0.25mm long 
Intestinal Relatively simple. Looped Looped. Twice length 
Sum long Twice length of of body. 
body(?) 
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The excretory system in Paragonimus Kellicotti is relatively simple. 


the excretory pore is of such size (0.050mm) that its position may be 
determined with the unsided eye under fevorable conditions, It lies on 
the dorsal surface 0.2-0. 225mm from the posterior extremity, and opens 

into a small canel about 0 .062mm in diameter end 0.225mn long. A cuticuler 
layer lines the canal, surrounding which is e well developed muscular 
layer. The canal passes directly forward, terminating ebruptly epproxin— 
ately midway between the dorsal end ventral margins of the large excretory 


Sinus which lies in the middle axis of the body. The greetest dimension 
of the sinus is in the dorso-vertral direction, approaching the body 
surfaces very closely, to within 0.{'Smmr dorselly and 0.515mn ventrally 
behind (the acetabulum. It extends anteriorly to.within gua of the 
branching of the oesophagus, reaching its termination here gradually, 
and finally disappearing nearer the dorsal than the ventral surtece. As 
already stated,the sinus lies in the medien axis, but in the region of the 
uterus, which lies on the left side somewhat anterior to the middle of the 
body, it shows 2 distinct bending to the right. Its median position is 
again resumed beyond the uterus, 

The sinus has a distinct lining, as have also its main branches. 
These branches are not conspicuous along the sides of the sinus in the 
posterior region, but anteriorly in front of the acetabulum, a number are 
given off. These branches in all probability connect up with the large 
stellate flame cells that are distributed throughout the body. 

The excretory system of Paragonirus Westermanii consists of the 
large central reservoir, and its numerous laterel branches. In general 
such a condition exists in Paragonimus Pingeri ana in Paregonimus Kell- 


icotti. Considered more closely, however, there ere also here certain 
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differences, The large central reservoir in Paragonimus Westermwanii 


according to Kerbert lies elong the median line in the posterior part of 
the body, and opens to the exterior at the posterior pole through a 
circular opening. Kerbert does not mention the presence od a short duct 
between the sinus proper and the excretory pore. This may be an error 
in observation due to inaccurate methods of technic. The eppearance of 
the reservoir in Paragonimus Westermanii is in most cases, according to 
Saebert, that of a longitudinal or pear—sheped fade: but mey also be ea 


spherical bladder. ‘the latter observation was made upon fresh material. 


the excretory bladder in Paragonimus Fingeri according to Leuckart is 


@ very much elongated, narrow sinus with its greatest dimension in the 
dorso-ventral direction. It is not confined to the posterior pert of 

the body, but extends anteriorly to within a very short distance behind th¢ 
bifurcation of the oesophagus. A short cenal leads from the posterior 
extremity of the sinus to the excretory pore. This opening hes a diameter 
of 0.05mr and according to Leuckart lies on the ventral surtace in Pera 
gonimus Ringeri. Professor Ward+s specimens ere slightly distorted, but 
seem to indicate this relation. In Paragonimus Kellicotti the excretory 
pore appears on the dorsal surface in about the seme relation with the 
posterior extremity. 


P,Westermanii P, Ringeri P.Kellicotti 


Excretory Posterior pole Ventrur, 2 short Dorsum, 8 short 
. distance from ase distance from the 
pore posterior extremity posterior extremity 
Excretory We Present Present 
canal 
: Shape Long, pear-—sheped hlongated nec row Flongated nerrow 
Sinus : thbe br spherical tobe tibe® 5: 
blender 
Position Median line, Nedian exis, Median axis, 
posterior part enteriorLy nearly anteriorty nearly 
of body o oesophagus to oesophagus. 
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With the exception of the vitellerie, the reptoductive system 
of Paragonimus Kellicotti-is confined to a little more than the middle 


third of the body. The genital pore lies ebout 0.078-0. l04rm behind 
the acetabulum, usually a little to one side of the medien line. This 
affords the opening for the genitel cloace. To the right, and neer the 
dorsal wall is the ovary, while on the left nearer the ventral surfece 
appears the highly coiled uterus. At ebout the level of the ovary, but 
in the median line lies the shell gland, from which the proximal portion 
of the uterus ewerges. 

The genital cloaca is a short flask-sheped structure only 0.20- 
0.Ztmm long. It opens to the surface of the body through the genital pore 
and furnishes the connection between the mele and the femele reproductive 
systems. The wall of this structure consists of an inner homogeneous or 
granular layer, and an outer muscular which is essentially of the circular 
type. The terminal portion of the vas deferens narrows to a small tube, 
the ductus ejaculatorius, which enters the genitel cloaca in about the 
middle region. The metraterr, or terminal portion of the uterus, enters 
near the base of the cloeca, usually on the side opposite to the opening 
of the vas deferens, Cirrus and cirrus pouch are absent. 

The male reproductive system of Patagonimus Kellicotti consists 
essentially of the two testes thet occupy the third querter of the body, 
and the two vasa efferentia leading from these. The vase efferentia 
unite negr the dorsal marginiofithecexcretcry :sinusrto form:theyves 
deferens, 


The two testes lie on each side of the body, and occupy nearly thf 


entire space between the intestinal caece and the excretory sinus. The 


central portion of each testis lies arproximetely midwey between the 
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dorsal end ventral body surfaces. Their symmetricel errengement is 
disturbed in as much as the right testis is slightly posteried to the 
left. In this particular there is a veriation, for in one specimen the 


right testis seemed to lie anterior. to the left. Very long slender 


lobes extend from the upper wargin of the testes. These ere usually two 


in number, and efter their origin they arch upward end beckwerd through 
the parenchymatous tissue. The terminel enc of the lobes is enlarged, 


and frequently divided into lobules. Other looes, three to four in number 


extend from the ventral wargin of the testes, 


These ere not es long as 


those given off from the dorsel margin, elthough their terminal ends ere 


also enlarged, and elmost elweys show two or wore lobules. (Plas Fig 7 ta2\. 


The vasa efferentia which are two in number, corresponding to 


each of the testes, have a diameter of 0.02€-0.04€mm et their point of 


origin. They spring from the middle portion of the testes et about the 


same dorso-ventral level, although the right one is a little longer than 


the left. WPach after*ifscorigin ascends gredually, and et the upper 


margin of the exscretory sinus they lie parallel with eech other. At this 


point the 


right one crosses to the left side, and after both descend 


somewhat, 


they unite slightly to the left of the sinus et grbheéevel) jast 
below the shell gland and vertically above the genital pore to torm the 
vas deferens, 
The vas deferens is a relatively large duct, 0.0€Z-0./Omm in 


diameter. It drops to the ventral surfece, arching toward the anterior 


extremity. Keeping to the left side it épproeches the acetabulum partly 


surrounded by the coils of the uterus. Then diresting its course poster- 


\ 


iad it nears the ventral surface, finally to terminete in the genital 


cloaca, During its passage to the genital cloece, the ves deferens shows 
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a number of charecteristic features. Just at the posterior margin of the 
acetabulum it suddenly nerrows to a small tube which becomes even smaller 
as the genitel cloaca is epproached. This portion of the ves deferens is 
heavily musculatured, probably functioning es a ductus ejaculetorius. 
Surrounding the vas deferens in the region where it suddenly nerrouws is 
amass of glandular cells. These graduelly disappeer towerd the genital 
cloaca, and probably constitute the prostate gland. The inner cuticular 
lining of the genital cloaca is continued into the ejeculetory duct:, but 
farther on the nuclei of cells appear, although the lining retains its 
granular structure. A muscular kayer cadeaeetng of circtlar fibers 
completes the wall of the vas deferens. 


The testes of Paragonimus Westermenii lie near >thecdorsakt: side:of 


the body,, , behind the transverse vitelline ducts (Kerbert) . 


In structure they show five to six lobes. The right testis lies close 
behind the transverse vitelline ducts, while the left one is found neerer 
the posterior end of the body. For this reason it is possible to differ- 
entiate between an anterior right, and e posterior left testis (Plum fig.7) 
The position and relation of the testes is different in Patseoninta 
Ringeri according to Leuckart. Here they lie nearly : symmetrical, 
well towards the posterior extremity of the body. ‘They ere not confined 
to the dorsal region (Leuckart), but occupy the greatest part of the 
Space between the intestinal caeca and the excretory sinus. In dorso- 
ventral dimension they have considerable extent. Comparing the figures 
given for Paragonimus Westermenii by ferbert,end for Paregonimus Fingeri 
by Leuckart, a clear difference in form is apperent. ‘hose of Peragonimus 
Westermanii ere wore dense, and the lobes regular in form, while those of 


Paragonimus Kingeri ere diffuse, and irregularly lobed. 
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Kerbert records that the vesa efferentia in Paragonimus Wester- 


manii pursue a dorsal course, arching over the transverse vitelline ducts 
and after several loopings approach the ventral surface to unite into a 
common seminal vesicle which is continued into a short ductus ejaculator- 


ius, The vasa efferentia in Paragonimus Fingeri eccording to Leuckart 


pursue no such a course, in fact neither one erches over the transverse 


vitelline ducts, while the left one drops graduelly to the ventral surface 


without ascending dorsally. In eddition, the vase efferentia in Paragonim 
us Westermanii are more slender, being 0.0!-0.01@mm in diemeter (Kerbert), 
while in Paragonimus Eingeri they ere 0.945-0.!mm in diemeter (Leuckart). 


The vasa efferentia in Paragonimus Fingeri, according to Leuckart, 


do not pursue a symmetrical course. The right one rises greduelly towaerd 
the outer margin of the shell gland, close under the transverse vitelline 
ducts, then drops almost perpendicularly approaching et the same time the 
median line, 


end under the ventral margin of the shell gland unites with 


the vas efferens of the opposite side. This one pursues e much simpler 


course, for it does not approach the dorsal surface, but directed down— 


wards toward the enterior extremity end medially, it ceosses the margin 
of the excretory sinus relatively far forwerd. Continuing its ventral 
and median direction it is tinally continuous with the common duct. 


This pertion of Leuckart-s description is not clear, end might 


be construed in either of two ways; (I!) thet the union of the vesa etfer- 
entia takes place ventrally to the excretory sinus, or (2) that it occurs 
dorsal’ to the sinus, The figure in the text illustrating this point 


shows the first relation, while the description might be understood es 


indicating either. Among the specimens of Paregonimus kinger in Prof- 
essor Ward-s collection there was one which had been broken just behind 


the genital pore, 
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The anterior portion of this parasite wes sectioned, and the relation 


of the vasa efferedtisa studied, 


In this specimen the ducts unite 


dorsal » to the excretory sinus. The vas deferens drops ventrally 


surrounded in part by the coilss of the uterus. Thet there iscopportun- 
ity ior certain variations in the relation of the vasa efferentia is 


readily understood from the fect thet with continued growth of the perea- 


Site the uterus becomes engorged with ove, finally pressing nearby 


structures out of their originel relationships. 


The vitellaria of Paragonimus Kellicotti are very extensively 
developed. Not only do they cover the ceresite laterally, but elso ex- 
tend over the dorsatisurfece ofrthe body, meeting both enteriorly and 
posteriorly, leaving but a very narrow spece in the median line which 


becomes broader just in front of the trensverse vitelline ducts, finelly 


to disappear entirely toward each extremity. Around the orel sucker theré 


is also a free space. The ventral surface presents a relation very 

Similar to the dorsel escept that on this surface the vitellaria do not 
meet near the anterior sucker, end correspondingly do not approach the 
Deavan' a0 closely. The product of the vitelline glands is gathered up 


by many small ducts which gradually unite on eech side to torm two main 


trunks, one arising in the anterior region, end the other in the posterio1 


region, These converge toward a point e smell distence in tront of the 


middle of the body, and unite here to form the large dorsally located 


transverse vitelline ducts. 
This distribution of the vitellerie contrasts with the condition 

in Paragonimus Westermwanii, and Paragonimus hingeri. In these species a 

considerable space in the median dorsél:and ventral line is not tovered 


by vitellaria. In other words, the vitellerie on the dorsal surfece of 
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Paragonimus Kellicotti approach more closely the median line than do thos@ 
of Paragonimus Westermanii and Paragonimus Fingeri, end conseouently are 
more extensive in their development. The relation on the ventrel surface 
is very similar, The vitelleria of Paragonimus Kellicotti approach the 
median line more closely than those of Paregonimus Westermanii end Para- 
gonimus Ringeri, but at the same time not so far as they do on the oorsal 
surface. (Pls figs 23-24). 

the vitelline reservoir in Peragonimus Kellicotti is a pear-=- 


shaped structure arising at the point of union of the trensverse vitelling 


ducts. These ducts narrow considerably before terminating in the vitell-= 


ine receptacle, At this point the reservoir has its widest dimension, 
and dropping ventrally for a short distence end at the same time becoming 
Herroger, it directs its course anteriorly. Having fesched a plene 
slightly below the shell sland, it changes its course, end proceeds 
slightly upward until about the level of the junction of Laurer-s Canal 
and the oviduct. Here it turnes sharply to the Fight, end unites with 
the short canal formed by the union of these two ducts, 

The transverse vitelline ducts in Paregonimus Westermanii 
accofding to Kerbert open directly into a large peer-sheped reservoir, 
O.25mm broad and 9.4mm long. The gradually narrowing end of this becomes 
the canal which conveys the yolk materiel to the proximal portion of the 
female reproductive system. This condition closely typifies the relation 
in Paragonimus Kellic@tti, but not as described by Leuckert in Paregonimuf 
Ringeri. Here the two sieMine ducts unite to form a single canal, 
which drops ventrally @ short distance,and then broadens out into a large 
flask-shaped reservoir 1.5mm long.(P1.Z fig. 27). \‘From the median margin 


of the antérior extremity of this reservoir, and on the inner side of the 
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unpaired canal, @ small duct anbews and passes dorsally to unite with the 
duct formed by the junction of the oviduct and Laurer-s Canal. 

The ovary in Paragonimus Kellicotti lies on the right side, close 
to the dorsal wall of the body. Only a sirall portion extends down far 
enough to lie along side of the excretory sinus. The transverse vitedliné 
ducts bound this organ posteriorly.(Pl. © fig.»f). In relative size, the 
Ovary is about as large as the testes, but not so diffuse, It presents a 
rather close form, and even though lobed, the lobes ere heavy and do not 
extend so far from the main body of the organ es do<those of the testes. 

Moe Ovrduct is.a short ‘tube, at first very wide(Q.cémm). It 
arises néarethe upper margin of the overy, and from that portion which 
lies toward the median line. It soon narrows down to a very small tube, 
0.018mm in diarweter and about 0./emm long. Just after its origin on the 


Ovary, the wall of the oviduct becomes heavily musculatured. This port-— 


ion of the canal is the oocept. The oviduct rises slightly toward the 


Gorsal surface, but drops again to about the plan at which it left the 
Ovary. Here it unites with a small canal which comes from a large pocket 
(9.957mm in dia.) of Laurer-s Canal. The wall of the oviduct adnwiey 
of the cellular lining as is described for the mele reproductive systen, 
and the outer circular muscle layer, 

From the pocket in Laurer-s Canal there extends outward to the 
right.a blind pouch, or seminal receptacle, ebout 0.195um long and 0.052 
mm in diameter. lLaurer*s Canel mekes its wey from this pocket towards 
the dorsal surface, At first the Canal is relatively large, tut ‘soon 
narrows down to a smell duct. It proceeds ine ‘sinuous course, and 
terminates on the dorsal ainénee of the body in the region of the trans- 


verse vitelline ducts. The pocket and the ‘seminal receptecle,as well as 
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the lower portion of Leureres Geant swarm with spermatozoa. The oviduct 
‘and Lauter-’s Canal unite to forma tube :ebout 0.02lmm in diaweter., This 
continues about 0.045rmr when it receives the ‘vitelline duct, end then 
niaene to form the oo¢fype. The ootype discharges into the proximel end 
of the uterus. 

The overy lies in the same body region in all three of these 
‘species. According to Kerbert the lower portion of Leurer*s Canal in 
Paragonimus Westermanii is provided with e seminel vesicle (Pl wtig./6). 
Leuckart, however, doubts the accuracy of this observetion, sincd he 
did not find such 2 structure in Paragonimus hingeri. :A seminel 
receptacle isspresent in Peragoniwus Kekticotti, and Kerbert not only 
records its presence in Paregonimus Westermanii, but also gives megsure- 
ments. If this structure is not present in Paregonimus hingeri, its 
‘absence way merk a difference in structure. 

The ‘shell gland:es reported for Kingeri by Leuckart is a large 
Organ, lying a little to the right of the median dorsal region of the 
body, lt is 0.5mm thick and ebout Imm long, This organ is also well 
déveloped in Paragonimus Kellicotti. It lies close to the dames wall, 
and is more or less oval in shape, although somewhat irregular in out- 
line; Imm long, 0.5mm thick, and 0.87mm broed. Kerbert records epproxin- | 
ately the same relation in Paragonimus Westermenii, elthough the shell 
gland is somewhat smaller being 0.02-0.03rm long x 0.012-0.014rm broad. 
The shell gland surrounds the proximal portion of the uterus, gs well se¢s 


the terminal portions of those ducts which go to form this part of the 


female reproductive system. (Pl. L fig.JS) 


The uterus in a-fully matured perasite is e very extensive 


coiled tube. As the ova accumulate the uterus becores widely distended 
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SO as to occupy nearly the entire lateral portion of this region of the 
perasite. The walls of the uterus are made up of e relatively thin. 
cellular layer, and @ well déveloped muscular layer consisting of 
circular fibers. Towards its terminal portion the uterus narrows down 
to form the metraterm., In this region the wells become hedvily musculat— 
ured. | 

The relation of the uterine coils in Paresonimus Westermanii as 
indicated by Kerbert+s sketch (P1.IE tig./7) is much simpler than sis 
the condition in Peragonirus Singeri end Peregoninmus Kellicotti. - In 
the former parasite the loops are open, and may be distinguished readily, 
but in the latter two torws they are close, and the entire organ presents 
a ee appearance. Of course, the stage in dévelopwent is an import- 
ant ‘factor. 

The ova of Paregonimus Kellicotti are ellipticel in ‘shape, about 
0.083mm long x 0.055um wide. The megane exudete obtained from the bronchi 
and cysts of infected hog lungs was brought into glycerin jelly, end 
mounted within asphaltuw rings. Cimiler preperations were mede using the 
Sputum obtained from en infected Korean in Chemulpo, Koree. Thése prpp- 
erations made possible 2 comparative study of the ove from the American 
end Asiatic parasites, or ‘specifically from Peregonimus Kellicotti, and 
Paragonimus Fingeri, 

The measurements were made susing @'xzZ ocular and a ‘x8 objective, 


Twenty eggs ‘from each species were selected, care being taken to choose 


only such as were norwal and perfect. The velues obtained are; 
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Species Length Width 


Aver, Max. Min. Aver. Mex. Min, 
mmr rn wir rir wn re 


PeKellicotti 0.082 0.0875 0.0775 0.0559 0.065 0.0526 


P, Ringeri 0.0872 0.0970 0.0800 C€.0506 0.055 . 0.04€0 


These dimensions were then used in constructing an ideal outline 


‘for the egg of each species, and in this wey Khig#%wes obtained. Fror 


this may be seen that the egss of Paragonirus Kellicotti ere broader 


than those of Paregomimus Finger, end in this serirs eéveraged shorter in 


length. There is in addition e very cheracteristic difference :in the 


non-operculated end of each. That of the ove of Paeregonimus Kellicotti 


rounds off rather sharply with the: production of @ pointed extremity, 


while the non-operculated end of the Perssonimus bingeri ove has a wider 


curve, giving the egg a wore elliptical outline. 


This series of measurements concluded the ‘first ‘study on the ova. 


séveral months later sputum was obtained trom .e Koreen by Lr. M.M. Null 


of Seattle, Wash., and kindly forwarded to Frofessor Ward. In the 


laboratory examination three series of twenty eggs each and one series ot 


ten eggs were made, These ova were measured under a xZ ocular and e x8 


Objective. The averages obtained are; 


Length = mn Kidth = won 
Aver. Max. Min. Ayer. Max. Min. 
Series I(20) OO0Siz ~9050884°°0.0754 0.0493 0,0546 0.0442 
Series II( 10) 0.0822. .9050884..0.0780, .0.0499 0.0520 .0.0468 
Series III(20) 0.0806 0.0858 0.0780 0.049€ 0.0546 0.0442 
Series IV (20) 0.0813 0.0858 0.0780 0.0482 0.0520 0.0468 


Total (70) 0.0812 0.049% 


The eggs were clearly of the Paragonimus type, but the question now arose 
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as to the species they represented. ‘Were they from the ‘Asiatic paPasite, 


or were they from the Americen form? ‘Cowperison with the dimension of 


the Paragonimus Kellicotti ova showed @ considereble ditterence in width, 


although in length they corresponded. 
Length Width 


Paragonimus Kellicotti 0.0850 wm 0.0559 or 

Unknown 0.08 12:mr 0.0492 om 
There was also the edded difference thet the non-operculeted end of these 
ova was not sharply rounded, but Pac ide, e teature of considerable 
importance. 

Making @ comparison with the dimensions obtained in the study of 
the Paragonimus Kingeri ova. a very striking similarity in width was shon 
although in length they were somewhat shorter. 

Length Width 
Paragonirus hinger 0.0872 wm 0.0506 mr 
Unknown 0.0812 ur 0.049< um 
In addition, the outline of the non-operculeted end corresponded to the 
Shape of Paragonimus Fingeri. This géve more é€vidence in ‘favor of the 
Meketic species, After careful consideretion of these points of like- 
ness and difference, it was reasonably certain to conclude that the 
unknown eggs were from Paragonimus Fingeri. 

The point which this study brought out is that the variation iin 
the length of these ove comes: between’ rather wide limits, while the width 
‘variation is very small, in fact the letter dimension remains fairly 
constant. The variation in width in the last study embracing the ‘four 


averages is only 0.0016 mm, while the difference between the ‘éverage 
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width of the 70 eggs and the déverege obtained in the first study of 20 


eggs is 0.00/4mm. The maxirur width awong the 70 eggs is 0.0546 rn, 


‘a dimension reached by only two eggs. iA width of 0.052Z0imnas ‘tound ‘for 


eighteen, while the majority approximated 0.049-0.050mr, 

These results indicate that the form and dimensions of the ova 
have some diagnostic value. However, my megsurerents do not egree with 
those quoted by Ward (1908) for the ove of the human ling fluke. 

Musgréve 1907 9.057 mm in width fFhilippine Islands. 
Katsurada 1900 0.057 nm in width Japan, 


Matkenzte 1904 0.0552rm in width Americe (Japanese). 


This difference way either suggest still enother species, or-on*the‘other 


hand*nerely*indicates*e normal variation. Thesevidencevin tavoreod 
either view must ultimately come from-a careful study of determined 


specimens, 
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A Report of Paragonimus Kellicotti in Cats from 


Wauwatosa, Wisconsin. 


During the past three years I have observed lung fluke infection 
in four cats from Wauwetose, Wisconsin, The first of these was found 
accidentally during an autopsy, while the next two were suspected, end 
the suspicions confirmed by post-mortem findings. The fourth infection 
was diagnosed by a microscopic examination of the excrement with the 
finding of the characteristic epgs. 

The first of these lung fluke infections occurred in a full-grown 
female cat. Early in the spring of I90€ a litter of tour kittens wes 
found under an old lumber pile. The mother cet had given birth to the 
kittens, and later when disturbed had hidden them there. ‘lhree of these 
kittens were returned to the owner, while the fourth was rais2cd as e 
family pet. The kitten grew to full maturity, and in duly 1907 gave birth 
to two young, only one of which lived. ‘This one was killed accidentally 
some time after. On Gavel 25, |I908 her second litter of three kittens 
was born. It was noticed in the meantime that the mother cat was frequent 
ly siezed with attacks of coughing. Just when these began, I do not know, 
Finally we decided to dispose of her. On about Dec. 28, 1908 she was 
chlorotormed, and# out of curiosity an autopsy held. Upon opening the 
thorax the lungs showed five dark-colored nodules, Cutting into one of 
these two elongated, reddish-brown parasites were found, Au of the cysts 
were opened, and from each © two * parasites removed. The paresites 
were sent to Professor Ward, then at Lincoln, Neb., who identified ther 


as kung: flukes of the species Peragonimus Kellicotti. The kittens of this 


cat had in the meantime become full grown. Of the original three only two 
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were still in the neighborhood. Both of these developed a cough very 


Similar to that which the mother cat had shown, One wes shipped to Dr. 
Agnew of Evanston,]11. where it was pleced under somewhat limited confine- 
ment, and the course of the disease watched... At this time the presence of 
the lung fluke was only suspected. The cat was kept at Evanston fron 
about the first of gosuees 1909 until the first of November of the seme 
year, when it suddenly died. An autopsy was held, and in the left lung 

an elongated cyst was found, Three adult parasites were removed from 

this cyst. The right lung was entirely free. 

Upon making a short visit home at Faster!909, I wes told thet the 
neighbors who had the other kitten wished to dispose of her because:it 
coughed so much. Arrangements were made to hold the autopsy at the 
Milwaukee County Hospital in order to demonstrate the lung fluke infection 
in the presence of the internes. The investigation was made, and in the 
base of each lung a cyst containing two parasites was found. Unfortunately 
two of these were destroyed by subsequent treatment with reagents, end 
the remaining two lost. 

The fourth infection is very interesting because it occurred in 
a cat entirely unrelated to those just described, and in tact about two 
miles away from where the others had been found, This cat was e family 
pet, and the owner had become so attached to it that I experienced consid- 
able difficulty in convincing him that the animal was e menace to his well 
fare and health. The cat coughed considerably, much as the other infected 
cats had done, but little confidence could be placed upon this observation 
In the meantime sections were made of the lungs examined at the Milwaukee 
County Hospital. These showed numerous, rather large, yellowish eggs 


caught in the tissues. Professor Ward upon hearing of this suspected 


cat instructed me to examine the sputum or excrement for eggs. ‘lhe cat 


- 


z Ve 
— ° ome $i nestle RE he Sto <1 ee oh ya coat 


i pita ewe a ccnp bes ae * — eng why . ts 
it foo ahd bg. ‘Sea Teor o wr we > as .y i" 
"0 yal ods Dad Cede tads Ge: same Jad? 


ae 
idk cones dita Me T orodsa Alby 


nice J. beige eapa hy ode te abteos 4 
fad fou 5a Te aa doen <iaiage-a) 
wey ow t< ae it ah (nef gos “et al 
. hind Sans thaottg ct ihe ‘tb Elnonniie: am 


. se wha | Na poyd? pe ee, teen k 


ad 7 +4 ae orl act at 
J t iW of, 
i 716084 6 
ino Dei » Aciiid wbele ode ood. caw 
.. 
a at? 21ee af it aeD ATTA. 1? ot 
wit y m tio (Wo 16a th wi a! Pah ae, 
; . a 
_ : : 7 
Phat ; ik a. mt, 6 eb 


3 ‘latntoce ¢ wp iw ae 

*) ee jones Bek: evivry ~ > )o"4 apie 
‘ood ues inte : 

sv ipeaverdity my . Paetnt vy it bey) | 

hg yu see O's er ay, i v a Bs: Di he ‘ ot he cat 

uy Sb ged ae epee and dent wn , 


t iv Ki ee pomese on pws pei aan. nat 


» ove peel tba’ rene a 

Ty ae wo = mnie gid sd ; 

be 2 ina + wygud aia or oval esse | 

, ue pales in edgey eee hit 
téh Ie qabtis ds) a owe sen ehtag ts paren 

) 10) ft AO mC a a bho y an Vat | 

pase ee | 


Je) moma ® a eh Tg + 
al a 7 J vee ie Lal tol 
” — F — ay ’ i 7 i : ry a i, 


nae cre eee 


—— 


was placed at once under such conditions where the feces could be obtained 
easily. Using the eggs found in the lung tissue as standerd it wes not 


difficult to determine the presence of the lung fluke in this cat. 
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Kxplanation of Pletes, 


Plate I. 


Cross section of Oesophagus. 

Sagittal section through the orel ‘sucker, pharynx, end oesophagus 

Tangential section of metratern. 

Longitudinal section through oviduct, 

Transverse section of vas deferens. 

The relation of the metratern and vas deferens et the genitel 
cloaca, 

Lateral view of the digestive system - ‘right ‘side, 

Ventral view of the testes. 

Hpitheliur of the intestinal wall. 

aaa li, cections. of the ‘suckers. 


bateral view of the digestive system -— left side. 


wegittal view of the posterior halt of the body. 


Torsal view of the digestive ‘system. 


sagittal section taken in the region of the ‘shell 
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Explenation of Plates. 


Phate II. 


Kerbert~s sketch showing the relation of the ovary, oviduct, 
Leurer«s Canal, vitelline reservoir and duct, and the shell 
sland in Paregonirus Westermranii. 

Kerbert+s sketch of Paragonimus Westerwenii. 

Kerbert’s sketch of the sucker, pharynx, and oesophagus in 
Paraponimus Westermanii. 

sketchiot flame cell. 

Cross ‘section of Paragonimus Kellicotti. 

Cross section of Paragonirus fhingeri by Leuckart (diegranmatic 
Ideal sketch of the ova of Paragonimus Kellicotti and Paragon- 
imus Kingeri. 

Paragonimus Kellicotti. 

Paragonimus Westerwenii. 

ena 26. Cuticule of Paragonimus Kellicotti, 
spines of Paragonimus Kellicotti. (Hog) 

Spines of Paragonirus Westermenii. 

Spines of Paragonirus Fingeri. 


Spines of Paragonimus Kellicotti. (Cat) 


3l.- 38. Spines on the ventral surfece of Peragoniwus Kellicotti. 


Spines on the dorsel surtece of Peragonirus Kellicotti. 
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